MATERIAL AND METHO DS
T he experiment was conducted in the are of central Spiš. Samples were collected in the district of Spišská Nová Ves, namely the cadastrals of villages Hrabušice, Markušovce, Matejovce nad Hornádom. Janík na Spiši a Spišská Nová Ves. T he average annual temperature in this region is 6 °C and annual rainfall is 650 mm. From the sampling points of different localities small berries were sampled, specifically blackberries (6 localities), blackthorns (5 localities), rosehips (6 localities), raspberries and hawthorn fruits. Fruit samples were collected in late Septembre 2013.
Preparation of ethanolic extracts
From manually collected berries 100 g samples were weighted and stored in PE bags in freezing box at temperature -18 ºC. From fruit samples 50 g were homogenised and extracted by 100 ml 80% ethanol during 12 hours. T he insoluble components were removed by filtration (130 g/m 2 , Filtrak, T hermalbad Wiesenbad, Germany). Before the total anthocyanins content was measured, the extracts were stored in cold at temperature 4 ºC.
Determination of total anthocyanin content
An aliquot (100 μl) of the sample was mixed with 1 cm 3 0,01% HCl in 80% ethanol in two test tubes. After that 2% HCl (10 cm 3 ) was added to the first test tube and a buffer (10 cm 3 ) with pH = 3.5 (c = 0.2 mol.dm -3 Na2HPO4 with citric acid 0.1 mol.dm -3 ) was added into the second test tube. T he absorbance of both test tubes were measured at 520 nm wavelenght on the spectrophotometer (Shimadzu UV/VIS -1240, Japan). Absorbance values were calculated to the total anthocyanin content according the equation: T A (mg/l) = (A1 -A2) x f A1 -Absorbance of test tube with HCl A2 -Absorbance of test tube with buffer f = 396.598 mg/l and then expressed as mg of cyanidin equivalents/kg of fresh matter (CE/kg FM).
Relationship between total mercury as well as cadmium contents and total anthocyanins content in wild forest fruit berries collected in environemtally burden region of Stredny Spis in the Slovakia was investigated in this study. From the sampling points of different localities of this region small berries were sampled: blackberries (6 localities), blackthorns (5 localities), rosehips (6 localities), hawthorn fruits. Metal determinations were performed in a Varian AA240Z (Varian, Australia) atomic absorption spectrometer with Zeeman background correction. T otal anthocyanin content (T A) in fruits was determined spectrophotometrically using the spectrophotometer (Shimadzu UV/VIS -1240, Japan). With exception of three samples in all other fruit samples the hygienic limit for Cd (30 µg/kg) given for foodstuffs by Slovak Republic Food Codex was exceeded. Only in one fruit sample the determined Hg content was higher than hygienic limit (30 µg/kg). T otal anthocyanin content expressed as mg cyanidin equivalents/kg of fresh matter (mg CE/kg FM) was in range 370 -830 in blackberries (Rubus Fruticosus), 2500 -3000 in rosehips (Rosa rubiginosa), 213 in raspberries (Prunus spinosa) and 317 mg CE/kg FM in hawthorn berries (Crataegus laevigata). T he strong statistical dependences between investigated parameters: Hg -T A in blackthorns, , Cd -T A in raspberries, Hg -T A in raspberries, Cd -T A in hawthorn and Hg -T A in hawthorn were confirmed based on the values of correlation coefficients (R= 0.6958, R= 0.9633, R= 0.9163, R= 0.8587 and R= 0.8938 , respectively).
De te rmination of the total content of risk metals (Hg, Cd)
Homogenized berry samples (1 g) were mineralized in a closed system of microwave digestion using Mars X-Press 5 (CEM Corp., USA) in a mixture of 5 mL HNO3 (Suprapur, Merc, Germany) and 5 mL deionized water (0.054 μS/cm) from Simplicity185 (Millipore, UK). Metal determinations were performed in a Varian AA240Z (Varian, Australia) atomic absorption spectrometer with Zeeman background correction. T he graphite furnace technique was used for the determination of Cd. T he total Hg content was determined using equipment AMA 254 (Altec, ČR). T he obtained results were expressed as µg/kg FM. Each analysis was done in 6 repetitions.
RESULTS AND DISCUSSIO N Determination of total anthocyanins content
In T able 1 the total anthocyanin content (T A) in investigated fruit species is presented.. Total anthocyanin content expressed as mg CE/kg FM was in range 370 -830 in blackberries (Rubus Fruticosus), 2500 -3000 in rosehips (Rosa rubiginosa), 213 in raspberries (Prunus spinosa) and 317 mg CE/kg FM in hawthorn berries (Crataegus laevigata). The highest content found in rose hips is 4 -6 time and 10 -15 times higher than that in blackberries and raspberries, respectively. Only in T A content in blackberries the influence of locality of sample collection was confirmed (p 0.05). Only between raspberries and hawthorn there are not statistically significant differences in T A content (Table 2. .1 mg cyanidin-3-glucoside equivalents 100 g −1 fresh weight) and in blackberries (125 -152 mg cyanidin-3-glucoside equivalents 100 g −1 fresh weight).
Determination of the heavy metal content
T he results of total mercury and cadmium contents are shown in T able 2. T otal content of mercury was in range 0.3 -6.0 µg/kg calculated to the fresh sample except one sample (Rosehip 1) which has 15-fold higher mercury content than other samples. Also in this sample was exceeded the limit 30.0 µg/kg of Hg in foodstuffs given by Slovak Republic Food Codex, part II, title 10, Annex. . Total Cd contents in samples were in range 17 -93 µg/kg of Cd including one sample (Rosehip 3) which had 387.7 µg/kg of cadmium, calculated to fresh sample. All samples except three samples (Blackberry 2, Rosehip 5 and Raspberry) exceeded the 30 µg/kg of Cd limit for foodstuffs given by Slovak Republic Food Codex (described before). Rosehip 3 sample exceeded this limit almost four times. 
CO NCLUSIO N
Blackberries, blackthorns, rosehips, raspberries and hawthorn are an excellent source of bioactive compounds with the significant benefit on the human health. Compared to hygienic limits given by legislation in the Slovak Republic these fruit species are in terms of Cd risky because of enhanced Cd amount determined in all investigated fruit samples. The regular consumption of the fruit from Stredny Spis region could be hazardous for the human health because of Cd toxicity for living organisms. On the other hand the determined Hg content in the investigated fruit species did not pose a risk for the human health. It is necessary to monitor the content of hazardous heavy metals in all consumed fruit species collected especially in regions with rezidual or actual environmental contamination. 
